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Right ventricleA 56-year-oldmanwith history of coronary bypass 6 years ago and ICD implantation 5months agowas admitted
to hospital after hearing a beeping from the ICD. On chest x-ray, the tip of the lead had migrated out of the heart
silhouette. Percutaneous lead extraction was performed under close monitoring and fully equipped for
pericardiosynthesis and resuscitation with on standby surgical backup. Although right ventricle perforation is a
rare complication of pacemaker implants, regardless of the leadﬁxationmechanism, the possibility of perforation
should always be considered.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
The expanding indications for cardiac pacemaker (PM) and implant-
able cardioverter deﬁbrillator (ICD) therapy have led to a substantial in-
crease in device implant for the last years. Lead perforation of the right
ventricle (RV) is a rare and potentially lethal complication that may
occur during, shortly or late after implant.1–3Case report
We present a 56-year-old man with history of coronary bypass
6 years ago. The patient had ICD (Maximo II VR, Medtronic Inc.
Minneapolis, USA) with dual-coil active ﬁxation lead with DF-4 ter-
minal pins (Sprint Quattro, Medtronic Inc. Minneapolis, USA) implant
5 months ago for secondary prevention of sudden cardiac arrest. The
patient was admitted to hospital after hearing a beeping from the ICD.
Device interrogation showed a decrease in sensed R wave amplitude
to 0.4 mV also RV pacing lead impedance decreased to 494 Ω from
780 Ω and pacing threshold increased to 5 V at 0.40 ms pulse width.
There was also a lead integrity warning. The decline in lead impedance
was suggestive of insulation defect, whereas the decrease in R wave
sense and increase in pacing thresholdwas suggestive of a lead fracture.
The chest x-ray demonstrated that the tip of the lead had migrated out
of the heart silhouette. Computed tomographic (CT) scan conﬁrmed theal),
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my. Production and hosting by Elseperforation and minimal pneumothorax (Fig. 1A–B). Transthoracic
echocardiography revealed no pericardial effusion. Percutaneous lead
extraction was performed in the coronary angiography room under
close monitoring and fully equipped for pericardiosynthesis and resus-
citation with on standby surgical backup. Soft stylet inserted in the
lead and active ﬁxation tip was retracted, then the lead was removed
manually with simple traction through the left subclavian vein under
ﬂuoroscopic guidance. No complications occurred after removal. After
aweek, a newpassive ﬁxation ICD leadwas implanted and post implan-
tation chest x-ray and CT scan conﬁrmed that the pacemaker lead was
in RV apex. (Fig. 1C–D).
Discussion
Pacemaker lead perforation is a rare complication of pacemaker im-
plantation, ranging from 0.1% to 0.8% in PM ventricular leads and
0.6–5.2% in ICD leads.1 Acute lead perforation occurring during or soon
after the procedure usually manifests as cardiac tamponade due to
acute pericardial effusion, while late cardiac perforation can be asymp-
tomatic. The late presentation is a less recognized complication but can
have serious consequences if unrecognized. Lead perforationmay be at-
tributed to a combination of factors including patient characteristics,
lead tip position, use of oral steroids, implant technique and the design
characteristics of the lead.4 Patients can admitwith different symptoms;
pericardial pain, dyspnea, syncope, ICD shock, poor sensing, pericardial
effusion, hemothorax or like in our patient ICD alarm. ICDs have inbuilt
alarm systems to notify patients of the need to seek assistance.
The data on how tomanage delayed RV-lead perforation,whether to
extract the lead or not, and if so, whether to extract perforating leads
percutaneously or surgically, are very limited.5,6 There are reported
cases of tamponade occurring with late RV perforation treated withvier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
Fig. 1. (A) Chest x-ray demonstrating RV perforation by ICD lead. (B) Computed tomography conﬁrmed RV-lead perforation. (C) Fluoroscopy showed displacement of the ICD lead (active
ﬁxation),with its tip located outside the cardiac silhouette. (D) The perforating leadwas successfully removedby direct traction under ﬂuoroscopy, in the absence of any complications and
a new lead was placed.
73H.S. Kemal et al. / International Journal of the Cardiovascular Academy 1 (2015) 72–73percutaneous lead extraction by simple traction, but this complication is
rare.3,7 Not removing dysfunctional lead in a patient without infective
endocarditis can sometimes be an option, however, veins can only ac-
commodate a limited number of leads due to space constraints, and
also it is more difﬁcult to extract old leads after more time in the body.
In our case no complication accords after simple direct manual trac-
tion of the RV lead under ﬂuoroscopic guidance. It may be possible that
withdrawing the perforating lead did not cause signiﬁcant bleeding in
the pericardium because of the myocardium self-sealing properties
and the pericardiummight have been stiff due to previous cardiac oper-
ation. However, because of the possibility of acute life-threatening peri-
cardial bleeding, the procedure should be carefully scheduled and a
surgical backup should be mandatory.
Conclusion
As pacemaker lead perforation can be during or early after implanta-
tion, it can occur late. In most patients, percutaneous lead extraction by
simple traction is a safe and effective management approach that may
be performed in the electrophysiology room with surgical backup.References
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